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^ (57) Abstract: Compounds useful in the treatment of various PARP-related diseases, which are benzimidazole derivatives having 
O heterocyclic groups at the 2-position and carbamoyl at the 4-position as represented by general formula (I) or (II) or salts thereof 

O wherein R 1 is H, lower alkyl, or the like; R 2 is H, lower alky I, or the like; and A is an optionally substituted heterocyclic group or 
^ the like. * ^ r 
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m m m 

mm® 

W?3-mMW& (f8ttglS5U^-7^, rheumatoid arthritis : RA) \tnBtMffi 

ft^ST*5. RAO^SktLTtt (1) WltOliS, (2) yiJMJ&Wfg 

H»*IBoft»R^xilftK:«kO««$na#a[*oi»±T**. 

#>J (ADP-U#-X) #«J*7~tf (Poly (ADP-ribose) polymerase : PARP) 
113 kDa (DSf^lilS-C^^o PARP©N5feSBfc#aT« 2®Bf©Zn 7^ >#— • ^ 
^-7^DNAiI©«fS^gg^L, f0ifi§©tX h>^DNA hjJWV*? — if L 
II ^tfl^fti^y/^II-nf/Ta hTfryy^^WF (nicotinamide 
adenine dinucleotide : NAD) <D ADP- ] ) ^—X^>^:M'aLX^< Klt^^i^b Z 
%\ btlW<5. -t-©fc«e>ia*Jfc parp NAD Rtf ATP ^gfcffiil 

$it*fflfl&^£#< £%AbnTv>3 (J. Clin. Invest., 77, 1312-1330 (1986)) . 

ttft£tt&£ tZ 43 HT NO & 5 vi it Z. ft b 0£j££/£#JT % % 

W+vzMJ htt««l»**§l*jB^r!i*<i:^x-, x-^-T**Citt 

£<*DbftTv>5. ^©ffliae^tt. no, w^y-h'j MCcfco 

TZiCfc DNA §I<Dflfi£ PARP tfBft • fSttffc U X^l^-ftBtfll^fclS* 
T'^^tf (Proc. Natl. Acad. Sci. USA 93 1753-1758 (1996)) . £fz 

parp ommt&mmT&z t\z£o&mm(DMmMmtf&<m\t<n% z. tbw 

ZfrttZ-oT^Z (J. Exp. Med., 186, 1041-1049 (1997), Immunology, 93, 96-101 
(1998)) . 
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RAMfcsnx, mmmmmntm^mm&±m^KmLxi^^t (z. 

Rheumatol., 46, 227-232 (1987)) , H«f«*«kOCjfilj»+© N^-f *>*3&qr«fcjfjp 

1 ^ T" L i i*" A" f Ann Dhcum IVc C1 1Hn Mnn/\\N -4-J-*!/ »l£ jj-t-H >_ t. . 

— -j±, \Lyy<L)/ , ^TB i t 1 K^t>.-tiH (. LIJNA 

&<DfflkW%MLT\i*Z>Z.t (Ann. Rheum. Dis., 51, 8-12 (1992)) . NAD 
'J>LT^Z>Z.t (Int. J. Clin. Pharm. Res., 14, 57-63 (1994)) ^(D^H^b, PARP © 

t^ox, PARPBSffB«RA*tti;«>tr4*ffitt«a©i&*iiitLTWfflTf* 

PARP ffi#Stt*^T^>l/-f 5^/-;m*#tLTtt, WO97/04771 




,R 3 



Rtf, WO00/26192^&#tcTf2{t£tl, 

R 1 

(Dmmtyx.-m\z^^nx^ 0 ^lt, -n^oDPARPia^tt^w 
tasftrfcsr. «ftfciwigtt£WTs»r«fc parp Eisai<z)ni£#s«3<*tiT 
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<5^/-Jl/SWa$$tlT^5 (J. Med. Chem., 33, 814-819 (1990)) 



R 7irjk 2-7'JJk 3-5fx-;k xtt 2-fc?p 

^^st. ) 

ff^PARPE^tt^wL, parp om^T&m&o^to. fem%L<mmmt 

IPt>, *^Wfc«fcti«, TIB-ttSC (I) Xtt (ii) T^tt-S^Ov^ 



r':h, fiijj^jk Apy>xttAay>T«ftsnfcfi»7;wi^*. 

A: fi&g£*rLT^Tfc«fc^'VrP51g. fiU K^-rPiR^aSR^M^ 
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G 1 m : ^(i)-X°-Y 2 -Z\ (ii)-X°-Y 3 -R\ (iii)-X°-Y 5 -Z 2 , (i^-X'-Y 1 
Z 1 , (vJ-^-Y'-Z 3 , (vi)-X : -Y ; -ZN (vii)-X 2 -Y°-Z J X«(viii)-X 2 - 
Y 5 -Z 2 T&£*lS£, 
X° : 

X 1 :C M 7;^^>XttC0-Ci. 7 7;P*l/>, 

X 2 : C 9 . 12 7;i/*kX CO-Q. 12 7;^l/> > C 2 . l2 7)ltr-U>, C 2 .n7)V 

k X CO-C 2 . 12 7)ljr- V >Xte CO-C 2 . 12 7 1/ >, 
Y 1 : CO, N(R 3 ), CON(R 3 )im^&, 

R 3 :H, im7)l^)lX1,t CO- i&m7JV^Jim. 
Y 2 :C0 2 X« Y 1 tCfe«CDS, 

Y 3 : O, S, N(R 3 )C(X 0-CONH> NHC0 2 , NHCONH. NHCSNH, CONHNH, 
NHNHCO. 0-COC0 2 , O-COCONH, NHCOC0 2 , NHCOCONH. C(NH)NH, 
C(N-CN)NH, NHC(NH)NH, NHC(N-CN)NH, S0 2 -CK S0 2 NH, S0 2 NHNH 
X« P(0)(OR 3 )(X 

Y 4 : CO 2 XttY 3 ICfB«C0S, 

Y S :S(X S0 2 , O-CCX N(R 3 )C0 2> NHS0 2 Xtt NHNHS0 2 , 
Y 6 : Y'Xtt Y 4 \Z$ZM<D^ 

Z 2 : Kifeg£WLWTfc«fcHfcft7;P*;k iSll^LT^k^y 

Z 3 :HX«Z 2 (CfB«(D» 0 
&TE#. ) 
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h L^kfrp/^Stf h 'J 7Mnxf;HT^5„ 

S4iMT5 5 75M 8 g WS!7!rSHSl5$Ax P5iX£^To SJBFPT* Sftlffl 

7 7>5S^©7-t^-;H*:& < &tP) > S XttN «ft$ti^y h^MUt)^^. 
m^um&U, 3B*S£ttTlrVCt>«k<. £fc* 7>t 0 P^£ffMLTt>&^„ 
<tt. fc?Uv;k tfU^vXJk tf'J = v-Jk h°5v-;k 7'JJk ?x-;k 

tfpu;k **ifvj;k ^7v/ujk -f^yyu;k xh^i/UJk ^>>/7 7 
-;k ^>^x-;k ^>y^-tJ-V'J;k ^>y<s^7U;k ^>V^7V 
u;k */u-;k *^/«J-;k -»;u-jk tn'jy-jk 

^E^yyrjk fh7t HD77-Jk x h 7 1 H P tf 7— ;k £PVXJk 
yt+V7lik 8-71ffc*v£P[3.2.1]*^>-3-'Ok 9-7"lfb*v^P[3.3.1]y^- 
>-3--r;k 3-7+f t*v^P[3.2.1]*^^>-6-'f;k 7-7-+ft*v^P[2.2.1]-\7°^>- 
2-^f ;k 2-7lf h 'J P[3.3.1.1 3 - 7 ]x7J>-4-<;k 1-7+f tfx£ P [2.2.2] 
-2--Ok l-7-tft*Vv-P[2.2.2K^>-3-Ok 1-7+Ffc: P [2.2.2]* £ * >-4- 
-fJk 3-71f^kfP[5.5]^>x^>-9-<;k 2-7^tfP[4.5]x7J>-8--f;k 2-7 

-y-'x tr p[4.4] y ± >-7--f ;kRtf 8-7 -tfx tr p [4.5]x* >-2--r b n«. 
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" " " — ^-»~> ^//r^ j c- L'^v^s ct)l IM L/, 

$?*L<«, tfo'Jv-jk hT^U>Mk ^;k^U~;k tf^vv-;k bf^/'j 

^lMlllT^WK «l»tLT#*L<ri 1 TBtf»l:ssn«i 
G°P : ^-X-Y-ZTI$H5S„ 

a*, xti. |S&. c,. 12 7;u*kx c 2 . 12 7;^k>, c 2 . 12 7;i^-k>, 
co-c. I2 7;k£ k >, co-c 212 7;k^r- k >x« co-c 2 . 12 7 ;k*n k >£, 

Y tt, CO, N(R 3 ), CON(R 3 ), C0 2 , O, S, N(R 3 )C0. O-CONH, NHC0 2 , 

NHCONH, NHCSNH, CONHNH, NHNHCO, 0-COC0 2 , O-COCONH, NHCOC0 2 , 
NHCOCONH, C(NH)NH, C(N-CN)NH, NHC(NH)NH, NHC(N-CN)NH, S0 2 -O, 
S0 2 NH, S0 2 NHNH> P(0)(OR 3 )0, SO, S0 2 , O-CO, N(R 3 )C0 2 , NHS0 2 Xit 

nhnhso 2 £, ztt. mittiwTw^Tm wmmzGLT 

^Tt>J;^->^P7;Wk «&«£#LT^Tt>«fcl,>7'J-;k g&*£;£ 
bT^Tfei^AfnllXS H fiUY SO, S0 2 , O-CO, N(R 3 )C0 2 , 

NHS0 2 X«NHNHS0 2 O«^, ztt. HBWcmt, GPBOttHtLT 
£D#£L.<te. a-X-Y-ZfcfcHT, X^ Cl -c 8 7;^k>^ Y «^ 
XttN(R 3 )0^, Zttfi|ftS*WLTtiTt>J;lr^xnSST*0, X#c,- 
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H7 U -;UXteg&*£WbT^T.fc ^^AfOllfS 0 . X # C9-C2 7;u 
*l/>, CrCi2 7;U^r-U>XttC2-C, 2 7;U+-U>©«^ Yl^. o, s 

x&n(r 3 ). ao, z&h. B&g£WLT^Tt>«fcu«7;Wk mWk&z 

|fLT^Tt)«kH">i'D7JW, B&££WUWTt><fctr*7'J--;kTU*B 

14, it-X-Y-ZlC^^T, X^C,-C 8 7J^l/>^OY^»i^, Z« 
B&S£WLWTt>«fc</> y \xa^S"T?fcD> XtfC r C s 7)l*U>fr-D Y ** 

^tLT^tfeil/^rOlST^^ X ffi C9-C, 2 7;^l/>, C 2 -C, 2 7 Jk^r 
~k>Xte C 2 -C 12 7)V^=.U><Dm^s Y ti^po", O, SXI1N(R 3 ), 7&0, Z 
I* H, Btfcg£^LWTfc«U*&IR7;MrJk B&gfcWLWTfcct V>*> 
^□7^, iil^tT^tt)i^7 U -Jl/X«B&££Wl>T^Tfc 
J^'SxoatgjMf*^. G°l»©BlftS<!:LT^HfiF*L<tt. 5C-X-Y 
-ZlI&^T, X ^ c,-C 8 7 1/ >AO Y ^^©i^, Zttill^LT 

nTfei^^TDlSt^ o,xrt* c-Cg 7;k£ v yfr-D y # o Xte s ©i§£, 

Z tt«tfc£&# L WT t> =t ^7 U -JUT* 0 , X ^C9-C 12 7;U+ 1/ >, C 2 -C I2 

7;u^^u>xtic 2 -c 12 7;u+-i/><7)^^> yh^, do, z 

ffl^SC<h^T^SST*n«#^$iJ|5g«^^^, $?£b<«. ADy>, OH, 0 
-C,.»ft<t**£, SH, S-C,.2o^t7K*S. CO-C^oPHLTkSl*, C0 2 H, coo 

-c,.2o^fl:**S. conh 2 , coNH-te»7;i/*;k con({£$7;u*;1/) 2 , nhco 

-{£J&7;Wk NHC02-ffi*R7JWk NHC0NH-<£$7;Wk NH 2 . NH- 

<s»7JU*;k N«s«7;i'*;u)2. cn %.tfm 2 £frt>tez>wt&K>WR2tiz>mT* 
7;u*;k 7JHr=Jk 7;u*-;k v?D7JMp;k 7U-Jk 7;u*u>-v 
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;Mfi/>-7'j-;k 7;^=i/>-7U-;k 7;p*=i/>-7U-;wftfl^L, 

oh. o-«7;Wk sh. s-m?)V*)W co-m?)V*)W co 2 h, coo 
-ffi»7;u*;k conh 2> coNH-fi»7;p+;k con(II7j^;i,) 2 , nhco- 

fi»7^+;k NHCQ2-fi»7JWk NHCQNH-iS»7^+;k NH 2 , NH-fg 

Ci.2o^k*^s» o-q.zo^tK^s, Aay>, ADy>T«jftsnfciSiR7;u 

SftfcfflR7**;k OH, O-CaoUMb***, SH, S-CwoKfc*S», CO- 
C,.2o^b7K*S, C0 2 H, COO-C,.2o^t:**S, CONH 2 . C0NH-M7;k+;k 

coN(«7;k+^) 2 , NHC»-fitt7;Wk NHco 2 -fi»7;^;k nhconh 

-ft«7;Wk NH 2 , NH-fi»7J^jk N(«7;k*;kV GNfttfNOjg^ 

s^*»j;oaiR*n*ai"T?*o, mskb, sitwjk ADy>&# 

R J ibTttHX«Ii7J^Jk A<htT«tf'Jv;k h°U^v-;k tf'J5^~ 

;k tr^>?n;k 7U;k ^i-;k tfou;k **tf*/u;k ^7yj;k -rs 
*VU;k ^h^/'jJk ^>>/7 7^k ^>75Px-;k ^>'/**-*JVy;k 
^>\Ars^/y;k «>*/?7W)v. *yy-;k *^/y-;k 
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tf^/U^xjk -f 5^V'J->*x;k *tt^7^x;k fh7th'o77-^, 
T$r£U<te, /x;ug. 7>7^>;i/S, 7xx;ux^;i/S. 7x-;uy^S> 

^\7°x-JUS. 7x'JHf-JH, 7xx;k7°P^X jl/g. 4-^h^-/7i-^ 
7°P^x;k«, 7x;+yI^H. 2-^DD7i; + ->IfJH, 7i;^->7' 
Pt?J|/g, 2-7Pni7x/'*y'7°P t°;US, 2-y7;7xy^y7'at>I, 2-7* 

;U7xy^->7°ohf;i/S, 2-x hn7x/+y7°Dtfjn, 2-y h^>#;utfx;i/ 

7x/*->7°Ptf;US, 2 ! 6-x7007x; + y7'Pt!JH > 3-7PP7x/*>- 
7°Olf;i/S« 3-(2,3-y't HP^> s /[l ) 4]v^x>-6--r;P)^^->7'otf;US, 4- 

HJ7;^p^;u7x/*v7°oif;i^ 4-7*p ; E7x/"^>7W;km, 4-x 

hP7x/^v7'Ptf;i/S. 4-* b*->7x7*v7 0 Ptf;i^ 4-^f^7x/^ 
v7°Pt?jk*, 7i;+y7'fJH. 7xy4 1 y / <y^H> 7x^;i^:t7°P tf 

->;kr$/a. y^DA+yJWWi;!, 7i^W5/l, 7xx;k7° 
Ptf;i/75/a. 7xy^yifjH5;i, ^>v;u^-^i>s, 7xx;k7°pe 
;i/^->»> ^>v;i^:*g, 7i*w« 1 7x-;U7°Pt°;^«T^^>. 

2-(^7x>-2-<^)-lH-^>\/-f S^y-JM-^^^+ti b\ 2-(2-* h^vtf 

•j v>-5-<;u)-m-^>y-r 5 ^v-;u-4-*;p^^-y-= h\ 2-(2-x^;k7 s / 1: U 
v>-5-<;i/)-iH-^>v , <^y > /-;i/-4-^;u#4 i -ti-5 K, 2-(tf u -7>-4-<;i/)-ih- 
^>y<^yy-;i/-4-^;i/#+its k, 2-(i-yx;Kf^u v>-4--r;u]-iH-^>y 
<$7V-;k4-#;ktf*+u f> 2-{i-[3-(ft7i>-2-< ;i/)7°p e;u]e^u v> 
-4-^ )i}-m-^>V-i 5^y-;u-4-*;u^+it5 h\2-[i-(2-7xy *vx3MU)t?^ 

iJ-7>-4.<;U].lH-^>y-f Syy-;U-4-*;l/^++h5 h\ 2-[l-(3-7x7 + v7°P 

t°;i/)if^u v>-4-<;i/]-m-^>y-f syy*-;u-4-7j;u^+ita b\ 2-{i-[3-(2-7 

p P 7 x / * v)7*P t°;i/] tf^ U v >-4--T ;k}-lH-^ > V-f 5 Jk#* 



/ 
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1t5 h\ 2-{l-[3-(2-7*D^7xy^->)7°Pt°;i,]h°^U V>-4-OI,}-lH-^>lAf $ 
^J-)VA-ij)Ws^^ 2-{l-[3-(2-v7/ 7i^y)^nej|/]^U^>4- 

^ -» > » i*-|y-\A- \ j y jv /\ ui y 

2-{l-[3-(2-^^7i; + y)7'D fcr;p] fcf^.j y >-4-f ;U}-1H-^>W 5 ^ y*-;p 
-4-**#*-*3 h\ 2-{l-[3-(2-- hn7x/+v)7-ptf;U]tf^.Jv>. 4 -<;i,}.iH. 

^>y<5^/-;u^.*;^-y-5 k. 2-{i-[3-(3-7DD7xy+->)yDe^]tf 
* y v>-4--f ;p}-m^>vr>r - *V-;M-*;i,tf*-tj-s h\ 2-{i-[3-(4-* dd7x 

2-{l-[3-(4- h U 7WD^A7z; + ^D fc?;i^u ^>. 4 -< ;|,}-i H -^>>/ 
<5^V-;M-*;^+itS K, 2-{l-[3-(4-7'Dt7x/ + y)7'Dk>]k^Uy 
>-4-^^}-lH-^>l/-f 5^/-;M-*;PjK*1*-5 h\ 2-{1-[3-(4--FD7x/^ 
x)7-D^]^-jy>4.^^>^^y-^^ 5 Ki 2 . {1 . 
[3-(4-^ h + y7x^y)7"D t^] ^ >j ^ >-4-< ^-m-^ > V-f 5 ^ y*-,M. 

h\ 2-{i-[3-(4-y^7xy+v)yotf;i,]tf^Uv>-4-^;i,}-iH.^ 
>vW^V-;M-*;t^*it$>\ 2-[H4.7i/^7^)^'jy>^ 
^HH.^>7*-f5^y-jM-A;^w $ h\ 2-[H3-7x-^tyntf^)^ 

U y >4-< i^-lH^y V'< $ ^>/-/M-* K. 2-[l-(3-7x-;K2-7'D 

*58Wfc£*tt, R 2 ^HT$>31§1^ -jfe* (I) ROC (II) UTrtZtlZitS® 
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tittZ&t L/Ttt, Prog. Med., 5, 2157-2161 (1985)^> rE2£,S<D|J8S8j CgJH#j£> 
1990¥) ^ISH- 163-198 (C|2«gWS^tfbn^). 

iz&^znz*. Mwmzit, mm, ^it?mm. BW&mm. mm, mm. u> 
wtmommm^. mm, -juM^ym. y^om, ^n>m, ha^k. 7 

^a. #u^a> t^->^a. #;uv£a, Tfr^-VAmommmm, t^iv 
(MS) 

-5c torn, mme>®m\z < k?-a l $, %m^m&*mnTbm*mfo(D$mTmm 
tz&mm {^^z^m^mmzuit^mtm) i:iti^.Ti3<:i«j$ii 

^v^S^T&D, ^-nb©«S»<i:LT«^JAtf^U-> (Greene) SlU^vV 
(Wuts) 1^ rp ro tective Groups in Organic Synthesis (^2 IK) J iCfBifcCOffiSSS: 

wt, *^h^^^(7)^^cC^?£^-^ ( i ) iz-o^xmwtztf, -m 
^ an -e^^n^^tife, tmt^n^mm-n>z:trmm\zmmt^z:t 
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75 Kfc 




H 

(III) 



(R=fii7i^;HCDS^) 

XXfJW^ftT^S (III) ^7>t-7<hS^$#75 KfLU * 
(I) tttftT*arttT?**. fifcii*. **y-;k x*y-;i^cD 

7;i/D-«« N,N-y7^M75F (DMF) . fh7kKD75> (THF) 
SI2®!?£ (R=H ©i§£) 

*»#>fcft£tt-e&* (ma) Vzstn^**,)], 
(DCC > > ^v^Dtf;^;^v^5H (dipc) , i-x^-3-( 3 . 
v^^75yyntf;i,)*;^^5H (wsc) , i,r-^tfx;H:X-iH-f 5 

(CDI) «) , i^fcioTfl, MfCj^WJ («*tf. N-th'D + yX^y 
(HONSu) . l-kHD^^>/h'J7^ (HOBO ©#£T, 7 

>*=7Tfflgf*;i£K«fcD*»WfcS* (I) ftWST**ttT**. 

(ma) «ttHD*->*. ^syawosjsfcjstt^imt^^^ 

««*»SLT, ^Wft^fc (I) S^SJii^T^S. 

-7;k THF. >*®X-:r;P«, DMF, i?*?)),*****, K (DMSO) , 

M3m& (iiA±®iMx«f0ii«) 
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Mi£?Z>Z\trfT*ZZ>o 

(1) imm&Kfo\z&Z>7)V*Mt 

AiM77°P tf;U75 h\ 'J^A^^yy^yF, th'JOA^N + y 
h\ *U^Atert--7*h^vK, h U £A, TKlNfcfcUtfA. ^th'J-) 

(2) jt7cW7;i/+JWk 

7 ;u*;Hb(# Wfc#4fea> ^ nn Etc W7 s / te)£>3t& s ffl ^ -5 £ <h 

0S;LtfB*fl:##« rg|»^»Jffi(fB4IIR)J 20 # (1992 50 cfi#)^icfeiR 

(3) 75hMk, XJ^>75 FftR^IXf JHt 

fl:*#a rn»fls*l»JS(SB4JK)j 22 # (1992^) <2l#) ^tlBtt©^ffic«fct) 

(4) ^AV-Mfc&tf^l^t 

«7>?{kv f 7xn;|/7j>X*'J;U (DPPA) £<0EffiK«fcoT$8n*»7>?K£ 
Curtiusft&t" £££££0. -$75 b*<2 Hofmann C «fc D & £ 
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*f6Wk^*©jg*KI:^tt (in) Rtf (ma) wu 



O^OH 



R 1 - 



'2 ixfJKk 



(IV) 

StfbB 



HOC-A 
(Via) 




HO-CO-A\^ftC 
(VIb) 




O^OR 

R w© 

("la) (HI) 

L 2 -CO-A \t%)\,#>Wt (L 2 =OH) Xtt*0£fttt&8#£^-r. ftU©IB 

*fiiitty7^ y$lf 8lXf JWb^Sl (V) (C<fb£t) (Vic) ££jfc£li-T7 
5 mmw (vii) S^fi, ffiiEfg3Kfc (3) 75 K-fb, tju 

8tfb 

(SifbA) (vii) T^£*i37f= H»*#*4HFrtTHj||-r<5zi 
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(MitB) *mmi$iS7$/$:M.Wmt£;®) (IV) £7;i/xfcRfc£tl (Via) £ 
£fHfcWtcK^£lt#;u#>$^£#i (ma) SfSfcbK. 7;Hn 

v75/£S#M£#I (IV) iJ^fk Yit^m (Via) i^H^l^fcte 

mmtLT\mit%m mmm, mmua) , mt%® mmmua) , -?> 

9ukt5.ii) , ;Ux-^Afb-&#I (7-h7 7°Pt';l/7>*x£A/\°-;i/x*-K& 
£) . (Stft«fc£) . -tVOAit&M (ffl»-fe»J£Aft£) . v*3MI. 

mito *is«y*75 /^iiti7f)Hb^ (v) fe-jfca: (vib) t-^ 

3ft**;k*>»{fc£*£tt£S-B\ JLXT-Mt^m (III) £#s#&-e&3 6 s 
jS^7 5/£m«xxx;wt£ti (v) fc#;i>#>*ffc£to (vib) t**^ 

>K*©»tt*frTk:fT'3. »*L<ttsl?'JU>*f. *£T~M&TTfT"5. 

£&, v7=y^s»xxx;Hb^ (v) s» tuie (smtB) tcK*o*# 

CfttliHioTt), W5X7fM^ (III) &»jfiT*^<i:d<T#*. 
x^xJMtRtfiJDTkSra? 

BUSE Tprotective Groups in Organic Synthesis (^ 2 HR) J (I fEftfc $ tlfc # Jl^^ 1 i-'Jl' 
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M«a, m 3$. fiAft. **. mA. 
#twitt#ttStt#m©'»a{b*«ja:ji*5WfflLT*ffii3«t owe**. 

*a->m* mm&. mr*. **«) . ie«i is*«*«) , 

llMM^Ktfm'i K**. -till, ttS»*«) ©TOfr-fc 

1 ■ PARP mmmmifeU® fin vitro) 

1) Klfcfc£4&K»2r3©«&£. 82.5 raM h U X-HC1 (pH 8.0), 50 mM Jfcffc* U «> 
A, lOmMSftT^y^A, 5mMy?^Wh-jk 100 g/ml h >, 
26 nM 3 H-NAD fcitf 0.06 unit t hM^#AM PARP ZttLWZ 

2) KJtmz 100mM-n^>7S K***rrS 31 tfcJ: DEJ&fcffjha-frfc. 

3) 0.5 mg ttVtf* i gG SPA fcf-X£EJ&£-fr Top count 
(Packard ft) fc«k0»*iStt&M£L&. 

4 ) IC 50 « PARP © ADP-ribose MSimfttt 50XIit5H»{k^«igt LT 
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MMM 2 , 10, 13. 16, 2 2, 39, 41, 50, 53, 56, 61, 6 
3, 6 6, 6 7, 7 2. 9 2 \ZUM.<D\t£:fy)\t. 7~50 nMOlCso^r^LAc — 
&mt&V>)W-[2-(N,N-~J t^frT ^ /)X^jl/]-2-(4'-* h^->7x-;U)-lH-^> 4 / 
< = ^y-;U-4-*;i/7^^1t5 H (J. Med. Chem., 33, 814-819 (1990), no.21tfMt£ 
#1) telOOO nMTS§Stt£^£&frofCo 
2 . PARP [fl^fett?lJj;E§3gfe (in vitro) 

1) J774.1 ^fflflS C^07,m$/^^ay 7 -^mMW) £ 25mMHEPESi5ct^lO% 
«J£M<a^ DMEM SiCT 5 x K^fi/ml KfiSU 37*C, 5%C0 2 ©^#TT 
24^Ff B 1^«Lfeo 

2 ) Umt&mte 28 mM 'J OA. 28 mM ^ffc^ h U O A. 2 mM JfiffcV^ 

T-yC'A. 0.01 % h — >RD C 26 nM 3 H-NAD £"a tT 56 mM HEPES (pH 7.5)^^ 

3) DMEM#«l£±fBEft£»Ei:BlfcU 37*0, 5KCOa*frTT 15$)«*Ufc. 

4) «BJft*»5XhU^DPBH»CT«t»ft. 2%SDS, 0.1M NaOHt«t0»»L 

5 ) IC 50 tt PARP © ADP-ribose m&im&Z SOXfogt ZUMtG®lWk&t IsT 

#58UHfc£«!ltt. ±IEin vitro!^(C*^Tfe^jff^Pl^S14^^Lfc 
3. "tH^lf (in vivo) 

1) 6~8®^HttBalb/c-7?X (B^Y-;U7>'JA-) ^H^(C#tLfCo 

3 ) &t*s^t£ti tt 0.5% * ;u o - t. ctis * 5 v> teigfi? t fc. 

4) #^fb^»^^S^«^^±l2Balb/cT^XtCflFfM0fflg(h^^J:^ 
tl 5 ml/kg KT&Pjg-^Lfc. IStt*<tUqittMSS^Ctt»JKT&S 0.5%^ JV± 
;i/D-X£ 5 ml/kg HT«#Lfc. 

5) 1tWW> (Sigma) tt^a**7K»CJ:0 0.5 mg/ml £ fc 3 «k 5 £1891 U it& 
QKDmu&ZtmmiZ lrm/mouse tTKttrtft^L/fc.ttttWWWfctt^aAtt* 
£ 1 ml/mouse \ZTM&fo&5-LfCo 

6 ) -tf-f^+f 4 P#r B m(C#TOX0iIS$$r 5 ml © 0.1%^A° U >^W£Sft 
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7) ©JRLfclBllgftficelltak (B*^m) KT«I£L&. 
8 ) ED30 te+f-f ^F-H-* 

-..^^^^^^^j^.,;; juyoiMJrU'J g 'OSA^La'W 

mmt vx^t^mz-Duxwm Ltz. 

«^J2, 10, 4 1, 5 0, 6 1, 7 2 il|2«©^t)«, 3-15 mg/kg©ED 
H (WO97/04771, gttftHQfc&ft) «, 30 mgflcg^ffl^^^^ 

o 7c o 

4. 3^-^>iH^gg|g^ rinvivn) 

1) 3mg/ml^^IlS3^-y> (n^-y>fF^#) 8ml<!:|WI*©FCA (Freund 
complete adjuvant H37 Ra, DIFCO Laboratories) £-h^C2I£U Utt DBA/1J 

2) 21 B&, ±SBt|W|^(ciijjn^L7c„ 

3) iiiD&SB£0BB£U liiF^(C2[iI©^ WS ^^ M ^|;5^ 3 
7£M£Lfc. H*^37tt«T©J:5{cRj&Lfc. TUtt. o ttlESt, l tt 

4) M^ttO^^M^D-XMtLT, 1, 3, 10*5^^30 mg/5 ml 
©«gT«U 5ml/kg©fflS{cTlBilpIMpg^^2lSgSTffofc 0 ftfc 

5) m^^mamumttLxmtmzmm-K^mTmm (Auc.-area 

under the curve) ttTfgLfc, TO^X □ 7\ZM LX\t steel fcfigftfc 
PLTtt Dunnett ^^fi 1 ^ p ftftt 0.05 KTOi^^tfi L*/i. 
*f£BfHt£tlte, ±|Bin vivo^{C^^T^0^^tt^^L/t o 

ft, PARPOH4-r**e©^R • iM»tuT*fflTj*«WB6m*. 
♦awts* en xte*<Dmm¥mzfr®t*nmm<Dimxi*2mu±zG 
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®mmm. Am. mum* mm. tm&z&zmn&j*, x«, 

BM&i*u tomtom £Bg#J> AH**, $fcW8J, 

g&ffliMttpj. iw. &ttKtt#*!K »AS"j«t«fc**«pa#©^-rn© 
*%mz&zmn&*<Ditisb<Dmfti&tfLtotLT\t. mm. mm. mmm^m 

&p£#©fc&®»<m^»«, *ay«jcfiF«$n*?L»j, mm. mmm. 
iu+y«m. -i&ft\zm^nttm&ti®M.®mfffim7K 

'<&J:5fcffitMPJ* -H-flcSd. S8*#J> 2fS»J, B&JBJW*^WUT^Tt)«tl». 
£) 4SW*2>. ;:0«k3fc*&J«*tt, RFJBJW, iiSIJ. 

\zi£?Tmm-rzz.ttfT*zz>o mz&'Mvpimmi* mm. mmi^mmm 
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U-Sft, =F-=l~7\ #Brt»AA«!*fflUTfi43ft4. 

IHRS#$tl*»^tt, 1 B<D£#fi«, MSfcOttOiXJOl J&»5 lOmg/kg^^ 

#a s 0*5 o.oooi- io mg/kg^aisT, i b i m~~Wkm\zft\-)T&$?z>. s 

fc, MffiraiLTte, #S3& D$J 0.001-100 mg/kg £ 1 B 1 0HMfc@K:*Hj- 

2,3->7$ y$,|f i^f ;HXfiHi US5380719 ^BB«0^jSH«k OSlig 

I^^fil20tTl2iP«Lt. JWT, *ftfc«fcD«*lg, 6-(4- 
FAB-MS(M+H) + : 266. 

FAB-MS(M+H) + : 242 0 

P?«fcLT, 6-(4-7x^7-^pjf>|^jH7fJ^^fij|||« 
fti LTt#7c. FAB-MS(M+H) + : 270o 
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6-(2- 7 1 ^^Ji/) - 3 5 1 ^jux r ;i/0x^ ; i: im fcmkj-h 

wkymmzmTL. g.ux~2mmm&Ltco K^mm^&T^L, 6Mmz 

TpH£r3~4 £Ltz'&. #M@LT> fi§S!© 6-(2-7i^f Jl/)" 3^>M&M& 

mfct LTft. FAB-MS(M+H) + : 228c 

###15 

(7)(E)-6-X^U;i/-n^>if^Mfe@#:iLTt#/Co FAB-MS(M+H) + : 226» 

6-(4- 7 x - t^i.) - □ ^ >m y ^;ux x T-;i/ ^t##^j 4 1 mm IZ L T . 

&M<D 6.(4-7iIi^f^)-^>|5|fe@#iLTllfc. FAB-MS(M+H) + : 
256c 

5-7 p p-3-x h D7 > h ^x;n^y ^ / an a, i6 Wip^ 

^SHiO^MLT. 5-7PP-3-XhP7>h^x;i/g?y3MUxXx;U£ 
fffiS&iLTttfc. FAB-MS(M+H) + : 231. 

fi^i&'K io%a°7v?7a-^^#set, 7mmmn.T\z&mm7cLT, 2,3-v 

75 / -5-^oo$m«^^XXx;l/«tlfeS^<!: LTt#fcc EI-MS(M + ) : 200 o 
###19 

2,3- v*7 5 7 5^X7 tJIZ THF h 'J X^;i/7 S >Rtf 4-v y 

*if g{ 2-7 5 J -3-[(ft7i >-2-< -)i)7 $ y j^mwy 5P;ux7 

###J 1 0 

-n^>&£, h , jx5 L ;i,7 5>R^' thf ®^^«(p. ^op^-rvy^ 1 
;u££jt^ 2,3-77 = y^m§ify^x77^is^^-ti-> j^t. ^ic^d 
*»M lt, 2-7 a y -3-[(tf J v>-3-< ;u^;u# - ;u>7 5 y ]^m«y 3^x77 
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mm\ 1 1 

2,3-^7 ^ y'^^m A y L JlJLX ; r juOj DMF mmz, 6-2 DDl3f>|, 
WSC • HC1 MHOBT ttm^Kfo'^ IgmzX OffiKbT 2-75 y -3-[(2-£ □ □ tf 

##0»J 1 2 

2-7 5/ -3-[(2- ^ODt'ij v >-5-^ ~ )V)7 5 7 ^^X7r 

^RtfSmfcflnS&TEJ&S^ DffilSILT, y?;i> 2-(2-^ DO tf U v>- 

###>J 1 3 

lt. y^;u 2-(^7x>-3--r;i/)-iH-^>y-r5^ % /-;M-*;^^^7-h 

14 

Sry^y-;!^^ ^>'/7a*+)-><D7-th-bi))\s®MT*®mL, %mz 
=kO»»Lx> y^ 2-5 L 7v-;k2-<;kiH-^>vW5yy-;M-*^^-> 

###J 1 5 

*y-;i^$E«lt km (11) 7k?n«^yK^iPA, ip^Lfc. MT-str 
<i:iI^I®L, «ET««£i*fc. tf^n/c^^x^y-^^OT^i^ 

D ffiss lt, y 2-(ih- if p -;i/-2--f ;|/)-ih-^ >\Af 5 *V-;M-# 



22 



WO 01/21615 ' 



PCT/JPOO/06319 



;|/-lH-^>\Af h (16a) 2-^> 4 /[b] 

^^■7x>-2--r;u-3-^^;u-iH-^>^$yy-;u-4-*;u#+x^- h a 6 b) 

£4&£@&<hL-0#fc 0 FAB-MS(M+H) + : (16 aM'bftt) 323o 

#%#y 1 7 

2-(2-i7Potru v>-5--r ;io-iH-^>v*-r 5^/-;i/-4-*;u#+>>7- 

h y - jpRtf im TKBft-fk^" h U 7 Azk»tt* 50 < CTiD7K#^ LT> 2-(2-7 □ 
###J 1 8 

6-7 □ P-2-9^7 x>-2-<>-lH-^>7-r 5 ¥V-)V-4-t))lX*^7 
- h £;* 37 J -)VBtX£ 1M 7K^{b^- h U 7 A7K»«t*lJP*5MS¥ LT, 6-7 □ P-2-5F- 

t7i >-2--r ;i/-m-^ >7< 5 tV-;m-#;i^ >k hxmtz. 
1 9 

6-*^)l7>h7-)l&% DMF 4", N-7*P ; EP/\7^< 5 HtSJSS-frT, 5- 
7P ^-6-^^)1/ 7 > h 7-;H^iWt LT#fc. EI-MS(M + ) : 229« 

##011 2 0 

5-7P ; &-6-/^7>h7-;^<kD» (J, Med. Chem., 33, 814-819 (1990)) \Z 
ffi«©#fc{;:«fcg. 5-^D ; E-6-^fJM--ha7>h7r;H$||fc, EI- 
MS(M + ) : 274. 
##0iJ2 1 

5-7"D^4-^fjk3--hD7>h7-Jl'i (XIK (J. Med. Chem., 30, 843-851 

0987)) \z&m<Djjmtmm\zi,T* 4-^n=t-3-^jv7=.v >^r>mm) 

&. EJfc&£«ia&tmTBMt£U ffftffi (H) 7Kfnfe#ftT, 
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###J 2 2 

2,3-yJS y^lSf^^XXTJKDDMFili: i-tert-7*h + v^;i/^-;i,t 0 
U ^^1/ 2-(i-tcit-y h + x*;i/#-;Hf^ij ^>-4--r;P)-iH-^>l/-f 5^1/— 

2 3 

2-(i-tert-7 h+S/*j^-;i/tr^U v>-4-^;i/)-iH-^>y^yy-;u 4-#;u 
#>»RtfTHF®iI£*fcCDl£iin*, iigT3^WLfe„ £&»{;:7>* 
-7«&lP© THF £iq*. IfiTIIWlfc. Ej£«&»jBE»J|&U S«Et** 

in*, BKx^-caaiLfc. w«^^»^7Xt^^, y 
;P)-ih-^>w s^y-;p 4-*;t^*i*-3 K*afi»*£LT»&. fab- 

MS(M+H) + : 360, 
##01 2 4 

2-(i-tert-y b*$sij)),tf-)v\z v>-4-< ;u>ih-^> y-f ^ yy-;i, 4-^7 ;p 
y 7°d ^x-fj^^Lx^ 2-(tf^u ^>-4-< ;u)-iH-^>y< 5 *v-;i, 4 . 

FAB-MS(M+H) + : 245c 

m\Z LT« 1 \Z^t^%M 2 7-31 l l 0#j5fci LT 
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& 1 fc^-f ##09 3 2~4 3©{fc^3&, ##0111 2<DjjmtmM\ZLTm3iZxk 
T##0H4~6 5(*Mb£tl£. ##0U 3 0#&«h|WU£lC LT^ 3 K^1-##0iJ 
6 6 0fc£«, ###Jl 5(D^fe<h|wl^{C LTg3{C^-r##^6 7 <D<t£VoZ. 
##0J2 10^fei:|Wlli{lLTS4tC^-r##^7 4 ###J2 2©^ 

?£<himiHLT^3t^-f###)6 8©<fc£^£, ##fJ 1 7 (D^&tlTOcLT 
It 4 l;_^T##0iJ 69~7 3, 7 5 ~ 8 7 W^^R^'g 2 ^T###iJ 8 8 ~ 8 

xsmmt^^-^ £, ###) 9 ~ 1 1 RtX2 5 ~ 4 3 co{t£«^ 1 k, ###1 

16 a, 16b, 8 8Rt£8 9©lb^ttS2l:, ##0!J 1 2-1 5, 2 2, 4 4 
~6 Z(Di\:^m\-mZ\Z, ##0iJl 7, 18, 2 1, 6 9 ~ 8 7 <Dfc£m$i£k4 {3 

2-(2-£ □ □ t? U >-5--f ^)-lH-^>y< a 37*y-;l/-4-^^# >$E(549 mg)0 
TWe(20m\)Mmm\Z CDI(350mg)^JjPx., 1ST 1 mffl&WLfc. fcfomiZTy^- 
7tSfP©THF(15ml)^iPA, MT-&i£#Lfc. SM^MJEfiiL, im&k 
2-(2-^PPtf'J v>-5--f ;U)-lH-^>y<5^y-;M-^;U^+1t5 F(420 

«#J2 

^Mi-tt^, -50 e C^T{C^iPLfc:^7> ; E-7(35ml)(I^5 1 ;i/ 2-(t?Uv> 

-4-<;i/)-iH-^>y'f 5^ % /-;m-^;p#^->^- h(3.58g)^ip^., worTs bf b 1 

?-)ifrt>nu&LT 2-(^u v>-4-<;i/)-m-^>y-r a^y-;u-4-*;u^it= h* 
(2.58 mg)*?m&wmt LXntZo 

HM0J3 

^jgl*^, -50X,^T\znnLtzmW7y^7{\5 m\)\Z^)V 2-(2-^7PP 

tr u v > -5- < ;p)-ih- > »/-r 5 ^ 7- ;m- * * >> 7 - h (640 mg ) £ a , 

140"CT3 Bf^WLfc. SCTI§^-50 , CWTC^£|lLT^i^, S^^^L, 
L. *UT!I^/-^bB^LT, 2-(2-7S/ tf'J x>-5---f ;U)-lH-^> \AT 5 
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TrUML, ^T<V7°p/\v-;i^*milLT> 2-(2-7x~;i,7°d if^TS / 

tlU^>-5--r;i,)-lH-^>yi'Syy-;M-*;^^5 K(215 mg)^^^ 

2-p-7 p □ tf u ^ >-s-< ;P)-m-^> w $ ^/-;m-#;p# >i?(2oo mg )RU 

40%*^U75>7K^i£(2ml)£, &«>f lOO^T 8 PfPdM&Lfc. SJ&g£#j£* 

im 7KM7"hU7A7jc^^j!jaAfec 7KI1£^pp*;1/AT&#^ 
lMi&^7j<£J]P;tTpH5 £:U #Tti}Lfc@#:£« > &*£LT, fi£/&ij(189 mg) 
£#£ 0 t# 6tlfcffi«t/(157 mg)kl THF(10 ml)~RU CDI(148 mg)£;f}P;L. ^ST 5 
nmUWhtz. Sj£${I7>^-7£ta*QL£THF(20ml)£JP^ ^®T- &Jf|# 

y>-5--i';p)-iH-^>yV5^y-;M-*;^+it$ F(78 m g )^nmmtbx 

2-(2-£ P p tf U v>-5--T ;P)-lH-^>y< 5 K(600 mg), 

7x*3\>M;kfr:/*>(609 mg)© DMF(6 ml)Mtc T^bU^A^h^v- K(357 
mg)£jjP;L, 65t:T-L5B#P B m^L/!:. £j£^£tl£7jcT#fF;L/rit 1M i£^zk£ 
iP*., pH4 tLf;, tfrffiLfcaft^igTO, TH F-^^/-;l,j:(9^^t, 2-(2- 

H(466 mg)£&fi£f ftH £ t T'#fc„ 

2-(2-7 PP tf U v>-5-< ^)-lH-^>VW 5 ^V-;M-£;^*t7-5 K(600mg), 
/ ^>> J ^7;l/P-;l/(595 mg), 18-crown-6(71 mg)CO DMF(6 ml)7&*|£tc f} U 7A tert- 
7>^>K(tBuOK, 740 mg)£JjP;L, 95t:T 8 mmWLtz, KfoMSmz. 18- 
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crown-6(291 mg)RZS tBuOK(246 mg^flPA, 95t:T 14 ftnft&U HiC 18- 
crown-6(291 mg)Rtf tBuOK(246 mg)£J!jP*., 95"CT 5 P3ffl.TO$ Lfz, 

7kr%mLfcm. lMmmy^m^ P mtttz a mmi,tzm^mm^ thf-* 

^ y-;p«t omn U 2-(2-^>v;u^-+ v t°u v>-5--r ;U)-ih-^>7-< 5 

,1,-4-77 = b*(324mg)£MMmiI.<h LT#fc 0 

h(767mg)R^'28%^h U^A^ v K- J* * «/ -;M»*(10 ml)£> $«Mf<P 140*0 

ft. ttitiLtzmw&mwL. Kiit, fi^^4to(287 mg)£f#£. &&n&fi£j5jttt 

THF(10 ml)Rtf CDI(280 mg)£iDa.. Mt* 2 B#^ffi^ LTz. M^tCT >^£- 
7££&?nLfcTHF(20inl)£7JPX., 2 B !S\9tW Lfc. U 7K£*D 

-pffiSIU DMP-BBtX^^SlllSllLT, 2-(2-* h + ~> 

e»j>?>-5--f;p)-iH-^>y<5^ r ^/-;p-4-*;i'#*iJ-s K(i28 m g )^mm^mm 

HMffi£<&#)(767 mg). h'f^Jt- ;K0.54 ml), BI?(5 1,2-v* DDI^y 

(10 m\)<DM^mz h U7-fe h h U £A(1.20 g)£J)P7L ^ST 1 

yM7A^07h^77^- (ZuufrJlA-*? y-Jl) TML. 2-(l-h*x 
t#bftfcfc^£^/-;W3^U 77iH 117 mg ZMXfz, kctzm&z 

n&g y-)i-mm^)i) u 2-(i-Kx->^t°^u v>-4--t;i/)-ih-^>v 

a^v-;u4-77^^if ^ h 1/2 77 ;n^(5io mg )£ eM^tiiUfc. 
uss^i 1 0 

2-(e^u^>-4--r;i/)-iH-^> > /<^^y-;u4-77;i/^^-ti-^ F-2 hU7MD 
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BIHfia££tt(700ing), 3-7x7 *~>?n tMk^P 5 K(215mg), U *A<1.4 

g), 3 Vfctl U 7 A(150 mgJ&OC DMF(13 ml)©fi£«|«MT***Ul#L£. 

□ □*;ua-^^7-;u) TftHJu, 2-[i-(3-7xy^>-yDtr;U)tf^'j v>-4--r 

1 1 

B»*a^«K483mg)05?^ O P p< * >(10 ml)5lS^iC N.N-5M V7°0 tMkX^ 
;k7 5> (1 ml) *;J;tf p4JH>XW-J|/7 0'J K(264mg)£ia;L SST 30 

D7 ^^^(^ p p*;kz>-y * y □ p*;pa-* * 
/-«ti^)t^:ii;io 2-(i-h;px>-4-x;u^-;utf^u->*>-4--r 

«+. Jfcfc*-m^*fflV»S. Rex : ##^J#^ > Ex : «#J#^ Cmpd : {t& 
»#*t, Str : mm^, Me : *3Mk Et : X5Mk tBu : tert-^Jk Boc : tBuO-CCK 
Ph:7i-;kBn: ^>V^k cHex : P^*;Wk Ac: 7-fe5Mk Sal : tfi (HCl : 

m.mm. ■, o x i^^wtm ; f u : 7?mi ; : 7 u -#o , syn : ^igfe m 
^izmmizmfeLtcmmmmnz^T) , Dat : mmt^®?-? (f : fab- 

MS(M+H) + ; FN : FAB-MS(M-H)' ; NMR : DMSO-d 6 4 1 © ! HNMR fCfcltS fcT-£© 
<5(ppm)) ■> 
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Ex 


Dat 


1 


F : 273 


2 


F : 239 ; NMR : 7.44 (1H, t, J=7.8 Hz), 7.76-7.78 (2H, m), 7.90 (1H, d, J =7.8 
Hz), 8.19 (2H, d, J=5.9 Hz), 8.82 (2H, d, J=4.8 Hz), 9.25 (1H, s), 13.75 (1H, 
brs) 


3 


F : 254 


4 


F : 372 1 


5 


F : 268 


6 


F : 375 ; NMR : 3.00 (2H, t, J=7.3 Hz), 3.48 (2H, t, J=7.3 Hz), 7.21-7.39 (6H, 
m), 7.54 (1H, d, J=8.3 Hz), 7.74-7.77 (2H, m), 7.90 (1H, dd, J=7.4, 1.0 Hz), 8. 
42 (1H, dd, J=8.8, 2.0 Hz), 9.28 (1H, brd, J=2.5 Hz), 9.30 (1H, d, J=2.0 Hz), 
13.48 (1H, s) 


7 


F : 345 ; NMR : 5.45 (2H, s), 7.11 (1H, d, J=8.3 Hz), 7.33-7.43 (4H, m), 7.50- 
7.52 (2H, m), 7.74-7.76 (2H, m), 7.89 (1H, dd, J=7.9, 1.0 Hz), 8.54 (1H, dd, J 
=8.8, 2.4 Hz), 9.04 (1H, d, J=2.4 Hz), 9.30 (1H, brd, J=2.4 Hz), 13.39 (1H, s) 


8 


F: 269 


9 


F : 413 


10 


F : 379 ; NMR : 1.81-2.14 (6H, m), 2.48 (2H, t, J=6.8 Hz), 2.88-3.02 (3H, m), 
3.32 (2H, s), 4.02 (2H, 1, J=6.4 Hz), 6.89-6.96 (3H, m), 7.21-7.25 (3H, m), 7.5 
9-7.68 (2H, m), 7.80 (1H, d, J=7.3 Hz), 9.33 (1H, s), 12.7 (1H, s) 
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11 


F : 399 


12 


F • 343 


13 


F : 341 ; NMR : 7.34-7.47 (5H, m), 7.71-7.92 (7H, m), 8.59 (1H, dd, J=2.2, 8.l| 
Hz), 9.29 (1H, d, J=2.9 Hz), 9.41 (1H, d, J=2.0 Hz), 13.57 (1H, s) 


14 


F : 371 ; NMR : 1.59-1.68 (2H, ni), 1.70-1.79 (2H, m), 2.63 (2H, t, d=7.6 Hz), 
2.86 (2H, t, d=7.4 Hz), 7.14-7.30 (5H, m), 7.37 (1H, t, J=7.9 Hz), 7.47 (1H, d, 
J=7.8 Hz), 7.77 (2H, d, J=7.8 Hz), 7.89 (1H, d, J=6.9 Hz), 8.48 (1H, d, J=6.4 
tiz), y.z>y.3i {in, m), 13.49 (1H, s) f 


J. J 


p • 9^ 1 


16 


r . j/4 , inmk . 5 J 1-5.11 (2H, m), 4.15 (2H, d, J=5.9 Hz), 6.72 (1H, d, J=8.8 
oz.;, o.yn (in, i, j— nz), (ZH, a, J =7.8 Hz), 7.25-7.33 (3H, m), 7.45 (1 
H, t, J=5.4 Hz), 7.66 flH d 3=7 3 Hz) 7 70 C\u HrH t-7 o u^a 700 nu a\ 
J=7.3 Hz), 8.18 (1H, dd, J=8.8, 2.5 Hz), 8.86 (1H, d, J=1.9 Hz), 9.36 (1H br 
d, J=2.9 Hz), 13.1 (1H, s) 


17 


F : 338 


18 
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19 


F : 350 1 


20 


F : 354 


21 


F : 282 1 


22 


F : 361 ; NMR : 4.52 (2H, s), 7.24-7.40 (4H, m), 7.46-7.48 (2H, m), 7.55 (1H, 
d, J=8.3 Hz), 7.75-7.78 (2H, m), 7.85 (1H, dd, J=7.8, 1.0 Hz), 8.42 (1H, dd, J= 
8.3, 2.0 Hz), 9.28 (1H, brd, J=3.0 Hz), 9.29 flH, d, J=2.0 Hz), 13.49 (1H, s) I 


23 


F : 389 ; NMR : 1.96-2.04, (2H, m), 2.76 (2H, t, J=7.8 Hz), 3.22 (2H, t, J=7.3 
Hz), 7.18-7.32 (5H, m), 7.38 (1H, t, J=7.8 Hz), 7.50 (1H, d, J=8.3 Hz), 7.76-7. 
78 (2H, m), 7.90 (1H, d, J=7.3 Hz), 8.42 (1H, dd, J=8.3, 2.0 Hz), 9.19 (IK br 
)i y.*LV ^in, u, J —z.u xlZj, (1H, or) 1 


24 


F : 373 ■ NMR * 2 04-9 1 1 (?U m\ 7 7A nu ♦ t-.'? q a in /ott * T ^ ~* 1 
j , iniviiv . z,.u*+ z.ii, <zn, m;, z. /o (in, t, J=/.5 Hz), 4.36 (2H, t, J=6.3 

Hz), 7.04 OH, d, J=7 8 Hz) 7 18-7 37 ffiH m) ii'Xi 7^ nu m \ n qq tin j 
.w-r v Ai *5 •» /.j.o i .d i yjn, m) y f.fo-l.fj (Zri, m), /.oo (1H, d| 

J=7.3 Hz), 8.50 (1H, dd, J=8.3, 2.0 Hz), 9.00 (1H, d J=2 0 Hz) 9 31 flH <\\ 

13.37 (1H, s) 
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F : 294 
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37 


F : 289 


38 


F : 289 


39 


F : 335 ; NMR : 2.90 (1H, dd, J=16.6, 9.8 Hz), 3.02 (1H, dd, J=16.6, 8.3 Hz), 
3.63-3.69 (1H, m), 3.71-3.81 (1H, m), 4.22-4.32 (1H, m), 4.41 (1H, d, J=15.1 
Hz), 4.55 (1H, d, J=15.1 Hz), 7.26-7.31 (3H, m), 7.33-7.38 (2H, m), 7.53 (1H, 
t, J=8.1 Hz), 7.82 (1H, s), 7.90 (1H, d, J=8.1 Hz), 8.01 (1H, d, J=8.1 Hz), 8.60 
(1H, s) 


40 


F : 311 


41 


F : 244 ; NMR : 7.29 (1H, t, J=4.4 Hz), 7.34 (1H, t, J=7.8 Hz), 7.68-7.79 (2H, 
m), 7.81-7.88 (2H, m), 7.94 (1H, d, J=2.9 Hz), 9.14 (1H, brs), 13.43 (1H, brs) 


42 


F . 244 


43 


F . 239 


44 


F : 239 


45 


F : 253 


46 


F : 254 


47 


El : 239 


48 


F : 240 


49 


F : 290 | 


50 


F : 369 ; NMR : 2.05-2.15 (2H, m),2.23 (2H, t, 5.2 Hz), 2.32-2.40 (2H, m), 2.9 
0 (2H, t, J=7.4 Hz), 3.02-3.16 (3H, m), 3.21 (1H, br), 3.43 (1H, br), 6.90-6.95 
(1H, m), 6.98 (1H, dd, J=3.4, 5.3 Hz), 7.35 (1H, dd, J=1.0, 4.9 Hz), 7.44 (1H, 
br), 7.70-7.89 (2H, m), 7.92 (1H, d, J=7.3 Hz), 8.77 (1H, br), 10.45 (1H, brs) 


51 


F : 371 


52 


F : 341 


53 


F : 359 ; NMR : 2.25-2.46 (4H, m), 3.26 (2H, t, J=11.7 Hz), 3.57 (1H, brs), 3.7 
7 (2H, d, J=11.7 Hz), 4.40 (2H, brs), 7.35-7.61 (6H, m), 7.81 (1H, brs), 7.88 ( 
1H, d, J=7.3 Hz), 7.99 (1H, d, J=7.3 Hz), 8.69 (1H, brs), 11.57 (1H, brs) 


54 


F : 391 ; NMR : 1.90-2.40 (4H, m), 3.25 (3H, m), 3.00-3.65 (5H, m), 3.78 (3H, 
s), 3.78 (2H, d, J=7.8 Hz), 6.25 (1H, m), 6.78 (1H, d, J=15.6 Hz), 6.98 (2H, 
d, J=8.8 Hz), 7.27 (1H, t, J=7.8 Hz), 7.46 (2H, d, J=8.8 Hz), 7.67 (1H, brs), 7. 
69 (1H, d, J=7.8 Hz), 7.80 (1H, d, J=7.4 Hz), 9.04 (1H, brs), 10.00 (1H, brs) 


55 


F : 364 ; NMR : 2.15-2.40 (5H, m), 3.11 (2H, t, J=7.3 Hz), 3.13-3.25 (3H, br), 
7.44 (1H, br), 7.80-7.89 (3H, m), 7.92 (1H, d, J=7.3 Hz), 8.35 (1H, Br), 8.76 ( 
1H, d, J=5.4 Hz), 10.75 (1H, brs) 


56 


F : 341 


57 


F : 336 


58 


F : 393 


59 


F : 409 


60 


F : 424 
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61 


F : 413 ; NMR : 1.81-2.12 (8H, m) 250 (2H t J-7 3 Hz) i on i m hh m'* 
4.11 (2H, t, J=6.3 Hz), 6.95 (1H, dt, J=1.5, 7 9 Hz) 715 flH d J-7Q H^i 7 
^n, ui h i.-rz. y±n, uu, j=i.j, /.y nz), /.t>4 ^itl, a, J=7.J hiz), 7.70 (1 
H, brs), 7.84 (1H, d, J=7.3 Hz), 9.38 (1H, brs), 12.69 flH, brs) 


62 


F : 393 ; NMR : 1.74-2.00 (4H, m), 2.22-2.40 (4H, m), 3.02-3.21 (4H, m), 3.51 
(1H, m), 3.66 (2H, d, J=11.7 Hz), 3.98-4.04 (2H, m), 6.90-6.98 (3H, m), 7.26-7 
.33 (2H, m), 7.48 (1H, t, J=7.3 Hz), 7.74-7.92 (2H, m), 7.98 (1H, d, J=7.3 Hz), 
8.73 (1H, brs), 10.79 (1H, brs) 


63 


F : 427 


64 


F : 447 


65 


F : 413 


66 


F : 395 


67 


F : 365 ; NMR : 2.26-2.42 (4H, m), 3.20-3.32 (2H, m), 3.44 (1H, m), 3.75 (2H, 
d, J=11.7 Hz), 4.45-4.52 (2H, m), 6.95-7.05 (3H, m), 7.30-7.37 (2H, m), 7 55 
(1H, t, J=7.3 Hz), 7.84 (1H, brs), 7.93 (1H, d, J=7.3 Hz), 8.04 (1H, d, J=7 3 H 
z), 8.65 (1H, brs), 11.33 flH, brs). 


68 


F : 420 


69 


F : 457,459 


70 


F : 437 


71 


F : 411 


72 


F : 361 : NMR ' 2 23-2 42 (AH m\ ^ OR 3 1Q cm ™\ i cc /iu u „\ *, c~> mm 
JU1 ' J,IVIIV • *"*- J i 1 *", m), j.uoo.iy (zri, m), 3.55 (1H, brs), 3.63 (2H 

, d, J=10.8 Hz), 3.93 (2H, t, J=4.9 Hz), 6.46 (1H, dt, J=6.8, 16.1 Hz), 6.86 (1 

H, d, J=16.1 Hz), 7.30-7.54 (6H, m), 7.81 (1H, brs), 7.89 (1H, d, J=7.3 Hz), 8 

00 (1H, d, J=7.3 Hz), 8.69 (1H, brs), 11.19 (1H. brs) 


73 


F : 311 ; NMR : 1.08 (3H, t, J=7.3 Hz), 2.04-2.18 (2H, m), 2.24-2.34 (4H, m), 
j.uo ^n, i, j-iu.z nz), j.zt> (iti, brs), 3.47 (2H, d, J=ll.7 Hz), 3.95 (2H, brs 
), 7.27 (lH, t, J=7.3 Hz), 7.67 (lH, brs), 7.69 (lH, d, J=7.3 Hz), 7.80 (lH, d, 
J=7.3 Hz), 9.03 (lH, brs), H.19 flH, brs) 


74 


F : 399 ; NMR : 2.26-2.43 (4H, m), 3.33 (2H, m), 3.46-3.64 (3H, m), 3.80 (2H, 
d, J=ll.7 Hz), 4.60 (2H, t, J=4.4 Hz), 7.04 (lH, t, J=6.8 Hz), 7.25 (lH, d, J= 

7 3 Hz) 7 °H HH dt 1—1 S 7 R VKi\ 7 AQ /11-r a a t 1 c 01 u \ t r , /1TT . 

'' J/ V An > Ul > J— /.o nz;, /.4V (lH, ad, J=l.5, 8.3 Hz), 7.54 (lH, t 

, J=7.3 Hz), 7.83 (lH, brs), 7.90 (lH, d, J=7.9 Hz), 8.00 (lH, d, J=7.3 Hz), 8. 

67 (lH, brs), 11.42 (lH, brs) 


75 


F : 427 ; NMR : 1.79-2.01 (4H, m), 2.24-2.40 (4H, m), 3.02-3.42 (5H, m), 3.66 
(2H, d, J=ll.7 Hz), 4.ll (2H, t, J=6.3 Hz), 6.97 (lH, dt, J=l 5 7 8 Hz) 111 ( 
lH, d, J=8.3 Hz), 7.32 (lH, m), 7.44 (lH, dd, J=l.5, 7.8 Hz), 7.51 (lH, t, J=7. 
8 Hz), 7.82 (lH, brs), 7.88 (lH, d, J=7.8 Hz), 8.00 (lH, d, J=7.8 Hz), 8.69 (l 
H, brs), 10.80 (1H, brs) 


76 


F : 413 ; NMR : 2.20-2.40 (6H, m), 3.04-3.60 (5H, m), 3.70 (2H, d, J=11.7 Hz) 
, 4.12 (2H, t, J=5.9 Hz), 6.95 (1H, dd, J=1.9, 7.8 Hz), 6.98-7.06 (2H, m), 7.37 
(1H, t, J=8.3 Hz), 7.51 (1H, t, J=7.9 Hz), 7.81 (1H, brs), 7.88 (1H, d, J=8.3 H 
z), 7.98 (1H, d, J=7.9 Hz), 8.68 (1H, brs), 10.95 (1H, brs). 
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77 


F : 447 : NMR : 2.30-2.43 (6H m) 3 10-3 64 (5H m\ 3 72 (2H d J=l 1 6 
, 4.08 (2H, t, J=5.9 Hz), 7.22 (1H, t, J=7.8 Hz), 7.52 (2H, d, J=7.8 Hz), 7.53 ( 
1H, m), 7.84 (1H, brs), 7.92 (1H, d, J=7.8 Hz), 8.02 (1H, d, J=7.8 Hz), 8.67 (1 
H, brs), 11.16 (lH,brs) 


78 


F : 404 ; NMR : 2.25-2.43 (6H, m), 3.10-3.32 (4H, m), 3.59 (1H, m), 3.61 (2H, 
d, J=11.7 Hz), 4.14 (2H, t, J=5.8 Hz), 7.13 (1H, t, J=7 3 Hz) 7 30 flH d J= 

7.9 Hz), 7.53 (1H, t, J=7.3 Hz), 7.65-7.78 (2H, m), 7.83 (1H, brs), 7.91 (1H, d, 
J=7.3 Hz), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.23 (1H, brs) 


79 


F : 331 


80 


F : 447 ; NMR : 2.20-2.42 (6H, m), 3.10-3.28 (4H, m), 3.40 (1H, m), 3.68 (2H, 

H 1—1 1 7 Ht"\ 4 7^ (OW i 0 Wt\ 7 1 "X /'III t I— "7 1 u-»\ n ic\ /1 u a i 
a, J— 11./ nz;, t.^j i,zn, i, j-o.y nz), l.li (In, t, J=/.j Hz), /.JU (1H, d, J= 

7.9 Hz), 7.52 (1H, t, J=7.3 Hz), 7.61-7.68 (2H, m), 7.83 (1H, brs), 7.90 (1H, d, 

J=7.3 Hz), 8.01 (1H, d, J=7.3 Hz), 8.68 (1H, brs), 11.07 (1H, brs). 


81 


F : 393 ; NMR : 2.20 (3H, s), 2.25-2.42 (6H, m), 3.10-3.33 (4H, m), 3.60 (1H, 
mj, j. /i jzn, a, j-iz.z nz), 4.uy (Zn, t, j-d.o tlz), o.oj (In, t, J=7.3 Hz), 6. 
94 (1H, t, J=8.3 Hz), 7.12-7.18 (2H, m), 7.54 (1H, t, J=7.8 Hz), 7.84 (1H, brs), 
7.92 (1H, d, J=8.3 Hz), 8.03 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.15 (1H, brs 

) 


82 


<1 J=12 7 Hz) 4 41 (2H t J=5 9 Hz) 7 15 HH t J-7 1 H7) 7 41 HH H T- 
7.8 Hz), 7.54 (1H, t, J=7.8 Hz), 7.69 (1H, dt, J=1.4, 7.4 Hz), 7.82 (1H, brs), 7. 
87-7.95 (2H, m), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.16 (1H, brs) 


83 


F : 353 ; NMR : 2.21 (2H, t, J=3.4 Hz), 2.25-2.35 (3H, m), 2.65 (2H, t, J =7.3 
Hz^ 3 00-3 55 (5H br) 3 65 C2H d J=ll 7 H71 6 19HH H l-?4 H?^ f. V) 
(1H, dd, J=1.9, 3.4 Hz), 7.40-7.50 (1H, m), 7.55 (1H, d, J=1.0 Hz), 7.70-7.90 ( 
2H, m), 7.94 (1H, d, J=6.8 Hz), 8.74 (1H, br), 10.65 (1H, br) 


84 


F : 303 1 


85 


F • ^64 • NMR • 1 74 f?H t 1-7 ^ H7"l 1 0? f7H ml 1 ck 7 no nu m "\ 
2.28-2.35 f2H. m"). 2.60-2 68 C3H m'i 2 85-2 98 (3H m\ 7 23-7 29 HH 7 
61 (1H, d, J=7.8 Hz), 7.63 (1H, br), 7.78 (1H, d, J=7.3 Hz), 8.45 (2H, dd, J=l. 
5, 4.4 Hz), 9.33 (1H, s), 12.66 (1H, brs) 


86 


F : 457,459 ; NMR : 2.23-2.43 (6H, m), 3.10-3.25 (4H, m), 3.61 (1H, m), 3.71 
(2H, d, J=11.7 Hz), 4.19 (2H, t, J=5.9 Hz), 6.93 (1H, m), 7.16 (1H, dd, J=1.0, 
8.3 Hz), 7.37 (1H, m), 7.51-7.62 (2H, m), 7.84 (1H, brs), 7.93 (1H, d, J=8.3 H 
z), 8.05 (1H, d, J=7.8 Hz), 8.67 (1H, brs), 11.23 (1H, brs) 


87 


F : 323 


88 


F : 369 


89 


F : 370 ; NMR : 2.37-2.40 (3H, m), 2.41 (3H, s), 3.10-3.20 (2H, m), 3.42-3.27 ( 
5H, m), 3.61 (1H, br), 3.77 (2H, d, J=11.7 Hz), 7.57 (1H, t, J=7.8 Hz), 7.85 (1 
H, s), 7.93 (1H, d, J=7.8 Hz), 8.04 (1H, d, J=7.8 Hz), 8.60 (1H, br), 8.99 (1H, 
s), 11.41 (1H, brs) I 
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90 


F : 437 ; NMR : 2.21-2.42 (6H, m), 3.10-3.33 (4H, m), 3.46 (1H, m), 3.70 (2H, 
d, J=11.8 Hz), 3.85 f3H. s). 4.18 C2H. t. J=<v9 7 06 * r--7 « n 
19 (1H, d, J=8.3 Hz), 7.47-7.57 (2H, m),' 7.70 (lH,'dd, 1=1.9 J 7Y Hz), 7.83 (1 
H, brs), 7.91 (1H, d, J=7.8 Hz), 8.02 (1H, d, J=7.8 Hz), 8.69 (1H, brs), 11.04 ( 
1H, brs) 
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F : 364 
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if * <d $g m 
i. (i) x\$ (id T*$n*^>y<s^v/-;usi»fl£Xtt^©ifi. 




R 2 

(I) (ID 



R 2 : H, fc1R7)l*)WZCO-teMi7frlr)Vm* 
foM^, M-\7 DSSte G 1 &fr zmtRZtiZMZ 1-4 Ilt5> 

G 1 « : ^(i)-X°-Y 2 -Z\ (ii)-X°-Y 3 -Z 3 , (iii)-X°-Y 5 -Z 2 , (nO-X'-Y 1 
-Z\ (v)-X'-Y 4 -Z 3 , (vO-X'-Y^Z 2 , (vii)-X 2 -Y 6 -Z 3 X«(viii)-X 2 - 

Y 5 -z 2 -eS£ft&*. 

X 1 : C^7 )\s*V>X\$ CO-C 1 . 7 7;^l/>, 

x 2 : C9.i 2 7;^u>, co-c 8 . 12 7;i/^i^>, Cm 2 7;u^-u>, Cm 2 7;p 
*-u>, co-c 2 .i2 7;p^ni/>x«co-C2.i2 7;^-U'>, 

Y 1 : CO, N(R 3 ), CON(R 3 )Xteii£"£\ 

r 3 :h, ffi»7;u^;i/Xttco-te»7;u+;us. 

Y 2 : COaXttY 1 £iE«©g, 

Y 3 : O, S, N(R 3 )CO, o-conh, nhco 2 , nhconh, nhcsnh, conhnh, 

NHNHCO\ 0-COC0 2 > O-COCONH, NHCOC0 2 , NHCOCONH, C(NH)NH. 
C(N-CN)NH, NHC(NH)NH, NHC(N-CN)NH . S0 2 -0> S0 2 NH, S0 2 NHNH 
Xte P(0)(OR 3 )0\ 
Y 4 : C0 2 X«Y 3 {Cf2«£©g, 

Y s :SO, S0 2 , OCC\ N(R 3 )C0 2 . NHS0 2 XI* NHNHS0 2 . 

y 6 : y 1 x« y 4 iztmom. 
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z 1 : mm^$>^>mmm : T-r^t^mmm^Lx^T^^^nm&, 

Z 3 : HXttZ 2 {CgS«0So ) 
2. 2-(^7x>-2-f;U)-lH-^>y<5^/-;M-^j;^^5 h\ 2-[l-(3-7x 

2-(tfU v>-4--r;U)-iH-^>y< 5 ^y-;M-#;i/#*it;s h\ 2-{i-[3-(^t7x 
h\ 2-{i-[3-(2-^ do7x/^^]7°p tf;i/)tf^u v>-4--r ;i^}-ih-^> v*-f 5 ^ 

V*-;M-*;i^1tS h\ 2-[l-(3-7x - JW2-7 , D^>-i-'f j^k^ ij i?>. 4 .^ 
4 . parp M»JT?*Stt ^OfaB 3 ffi*fc©E!Sffijftl&. 
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